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no] 4£ig.ig $ zl» { DEOXOARTEMISININ 

ANALOGS, PROCESS FOR THEIR PREPARATION, AND ANTICANCER AGENT COMPRISING THEM} 

^s^, $ ^-^-^Hi^AiTa o]^i £fe #tMi«- i^-^ *j-^H ^0)4. 

^-^^-^^ flE^Alsfl oHl^AlidCArtemisinin; Qinghaosu)^ 7«WG«rA«s/a 
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<5> 



m. im c-i2 oh* w ^ cfl^. 

4. a*. ^ ^ * c _ 12 oHm ^ 7l# ^ ^ 

- 14 *N ^M-, eefl ^(i)^ ^ini^^om- 

*M ^(11)^ 6 W p ]Mla ^ ^ c _ 12 ti]oHm ^ _ w ^ (ln)4q ^ 
^W^Alviol o H p ]Am ^ vUro) ^ ww ^ ^ ^ 

W> *4« JLo lt *os ^ H> Sft4[*M«: Jung, M. ; Li, X.; Bustos, D. A.; 
ElSohly, H. N. ; McChesney, J. D., A Short and Stereospecif ic Synthesis of 
(+)-Deoxoartemisinin and (-)-Deoxodesoxyartemisinin, Tetrahedron Lett . , 1989 , 30, 
5973-5976 * Jung, M. ; Li, X.; Bustos, D. A.; ElSohly, H. N. ; McChesney, J. D.; Milhous, 
W. K., Synthesis and Antimalarial Activity of ( + )-Deoxoarte m isinin, /. Med. Chem. , 1990, 
33, 1516-1518]. 

H f 





II 



III 



^ <^ w ^ ^ ^ ^ ^ ^ ^ 

° Wt «<H, ^H(arteether), ^o l A,( arteniether)i 
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S(artesunate) ^ ^€^>(artelinic acid)^ A>-g-o] ^-7}^ %o_^ «fl#^c|-. C-12 

<*fl C-C ^-fr £1g-th 7K*g.*H o>^^. jjj^ v)o}a^ tgHflo} 0-5^)0) 12- n -^-^^^ 

ohm^m^ ^ o^, c-12 nnsLo}%7w ^i^m^ ^ 

* *SL%) ^llSSl^m^^: Jung, M.; Bustos, D. A.; ElSohly, H. N. ; 

McChesney, J . D. , A Concise and Stereoselective Synthesis of (+)-12-n 
-Butyldeoxoartemisinin, SynJett, 1990, 743-744 ^ Chorki , F. ; Crousse, B.; 
Bonnet-Delpon, D.; Begue, J. P.; Brigand, T. ; Portella, C. . C-10 Fluorinated Deri vat ive £ 
of Dihydroartemisinin: Dif luoromethylene Ketones, Tetrahedron Lett 2001, 42, 
1487-1489] . 

+S*si\ j^M ^ W M^Strf^^: Woerdenbag, H. J.; Moskal, 

T. A.; Pras, N.; Maringle, T. M. ; ElFeraly, F. S.; Kampinga, H. H. ; Konings, A. f. T. , 
Cytotoxicity of Artemisinin-related Endoperoxides to Ehrlich ascites Tumor cells, /. 
Nat. Prod., 1993, 56, 849 % Wu, J-M. ; Shan F.; Wu, G-S.I Li, Y.; Ding, J.; Xiao, D.; 
Han, J-X.; Atassi, G. ; Leonce, S. ; Caignard, D-H. ; Renard, P., Synthesis and 
Cytotoxicity of Artemisinin derivatives containing Cyanoarylmethyl group, Eur. J. Med. 
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2001, 36(5), 469-479]. tfl^o} o M]3L ^ ^ ^ § ^ ^ 

^^(transferrin) ^-§-*JN c] fc£ ^-J£» t+Ej-xflji, rcj-^ ^ ^ *<y^ ^ 

° ] ^^S^M", ^ C-12 4)*H «J-^ £^ *i*7l» JE*H* 

W(linker)i+ ojgq ^Mlf *§Bfl« £:n $i<H , ^^R^ji a_H] tflsfl «tt2g«H *j- 
* **o] Galal, A. M. ; Ahmad, M. S.; El-Feraly, F. S., 

Preparation and Characterization of a New Artemisinin-Derived Dimer, /. Nat. Prod., 
1996, 59, 917-920; Posner, G. H.; Ploypradith, P.; Parker, M. H. ; 0'Dowd, H. ; Woo, S-H. ; 
Northrop, J.; Krasavin, M. ; Dolan, P.; Kensler, T. f. ; Xie, S.; Shapiro, Antimalarial, 
Antiproliferative, and Antitumor Activities of Artemisinin-Derived, Chemically Robust, 
Trioxane Dimers., J. Med. Chem., 1999, 42, 4275-A2&0; g Ekthawatchai , S.; 
Kamchonwongpaisan, S. ; Kongsaeree, P.; Tarnchompoo, B. ; Thebtaranonth, Y.; Yuthavong, 
Y., C-16 Artemisinin Derivatives and Their Antimalarial and Cytotoxic Activities: 
Synthesis of Artemisinin Monomers, Dimers, Trimers, and Tetramers by Nucleophilic 
Additions to Artemisitene, /. Med. Chem., 2001, 44, 4688-4695]. 
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* tt*33 **|* ^-7] ^^o^jPlAlvi o^* n> *tt3. ;fe*> 

- s ^ ^i ^i^i « -a-*** ^<$*\m 

- ^ 4* ^io}^]^ o) W) * 3L«HbS »l^>7l 
^ q^-^o>BflDlA]-^ *fl^Kr %o)t\.. 

- = ^ £ ^ A <M c^^o^H^ JL^S. -g-ol^Tfl ^ 

^ ^ *)--§-] 



<15> 




<16> ^-71 ^oflA^ 
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O O o]4. 



<21> ^^C>BflPlA]^ o]^| Aj-^)^ ^ }7] (V) % (VI) ^ ^^^BflPlA]^ 

<22> 




VI 
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\i<W l#o] ol W(IVa2) ^ ol W(IVai )» pflEffMiLJLs) 

^ ^S§>J1, ol^l(IVb 2 )^ oj^dvb^^ m-CPBA^ ^ 43^1 5L ^s^-S^ ^s^rf. 
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°11MI(IVc)fe 12-6>Pl^^tq^o>^p)Alvi(VI)# 12-^34^^ WJHk^olAlTdmDal- 
1-ofl ^_3_( 3 _ r1 Bfl^^ul tSSi)?}^^ o] nl^.(EDC)/10-§>ol JEl-IH ^ss'e) <>>#(H0Bt )4 ^ 
#'fl^ €^|*H] *W-§- *h§-A]^ *f|3^-£k c]^o>Efln)Alv1 ol^dvd)^ 12-0}*! 

^*M*&<>>*MX|Yl<VI)* ii€ #^5flo lH ^. EDG/HOBt^ tf* ^fl*Hl 33 

«M* SH-^U, ofl^jeo} ^71* 4 o. > Eoc/HOBt^ #*fl3 €r*8*H) 12- 

oHicojl^rl^o^l^Aiycvi)^ **|* ^Al^l ^, o>ti1^71^ t-BOC M7)f ^7?*H 

<27> tfV-g-S.^ 2 
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^^lnlAlvdCVII)* EDC/HOBt^- tf* #nfl<3 ^fl^oflA^ L-^^ ^^^a^ ^ 
* SH-^lJl, = 7fls1 0^,57]^ 7 >- OT a 1?I EDC/HOBt^ ^ ^))^ ^^ §H 2 



41-H 




Jung et al . , A Concise and Stereoselective Synthesis of (+)-12-n 
-Butyldeoxoartemisinin, Synlett, 1990 , 743-744]*]] 3^ Q>*TilAlvl»Kin o 
^ 5*4. oMnlAlvi* ^ ^ ^ C -12 4|*MI C -C 

WTOo* o^^]-* 444 * 9X7) o] w 
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12- w) v| rj s]-o] = ^o>Efl n) a] to*(XIII)Sl ^ #5])^^ 3}^ ^^H-Al7}ji f 
CBr 4 /PPh 3 S tLf-sj- BV-g-Al^l ^, ^xl^ Jung, M ^ # 7 ] fe^-] #a>^ 

HH sl*H ^-^aoiim^^^HlBiAiviCv) ^ ^-oH^l^ci^^EflniAi^cvi)^ 



<33> tiT-§-^Aj 4 



<34> 




H ? 



XIII 





XV 
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4^H. * HW^ $ 3tUM* ^.^sai A>-g-^ - 

Sft*h 

^A^(-4-§- 31^ *<3) «1^^^0.S (ofl# ^M^Af, 2j^A>, ^ 

*fl(fine subtilae), «1, *<M1, <£jl, ^a>»], -fruHMl, ^n^*fl, 

* <^ 4* sfttf. ^71 334 ^^ lf 

(disintegrator), *»*| f «<HM], ^^1, ^*)]( isotonic agent), ^^1, ^-n] 

*fl, -8-*fl^l], 7]*]] (base), <&3*fl, aHMl ^ ^7] ^Efls} g^oty 0.3. A>-§-5)^ 

oj» ^-g-Sj^ ^(carrier)* ^l^ofl ^fl^rf. 

#71 ^is^l a. WS i\ ^ 

0.01 100 ^j£o]c}.. 

- *liLS|fe a>^ 5^ i-o-^^o^ ^ ^ ^ 

^A>^ ^ -o,] ^ I) q^X) t|-^>q tfi^cf. ZIS^, ^ifi *?*<>W ^ 
1kg ^ -B-S^-g- 0.01 ifl*l 50 mg*] ^ ^JL, h]^^<^o] 3^ 

- ^ 1kg ^ ^FM] -B-J^AJ^- o.Ol ifl*l lOmgol ^o}:g ^ ojcj. 

##3: till «■ »H M^poH A>-g-^ ^ o X ^ > ^ g ^ A> ^ 
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* 

^^^ 7 1 3^5, * ^7} oi # ^ 

*H|7fl A^H #o]T%. 

<41>^]6J| i: 12-(2 , -ti S2 .6 l i^ > ^^ oHltl]Al ^ (v) ^ ^ 
<42>(1) 12-(2 , -^o]^Alo 1 ]^) c1 ^c]^ S o>Bfl 0 ]Al^ <£iS#(XIV)^ 

<43> Jung et al . , A Concise and Stereoselective Synthesis of (+)-12-n 

-Butyldeoxoartemisinin, Synlett, 1990, 743-744]^ SjSj) *j|a&^ 12-*mt}SM j= j=Lo} E flp] a] 
^ ^#(XIII)(568mg, 2.290mmole)^: 3£:*HH 0.5M^ 9-Ji5wlAl#S[3.3. l]i^+ 
(9BBN)(9.1mL, 4.5&nw>l)* 3LW THF +«M ggtf) Jf ? m i^fr, 30£- 51*}- 
Al^cf. zz.Hi 4^-, 30%-H 2 0 2 /3N-NaOH(l/l, 2mU* 7RV ^, ia]^ s-o> ^ofl^ 
31**1*1*. «0*ML(4(WL x 2)5. ***3l. a* NaHC0 3 (20i„L)^ <^(20mL x 

2)5 Ajaj^^. MgS04 ^ ^ ^ 7la ^ 

^/o||6 M ^| S = i/Dos 97%^ ^#3. ^ ^o^oi 

12-(2'-*H^^l^^)4§>ol M6 ]. El ]p ]Am tfa*(XIV)» ^H^tf. 
<44 > 1H-NMR(CDC1 3 , 250MHz) 85.15(s, 1H, H-5), 4.14(d, 1H, 7=9.8Hz, H-12), 3.89-3.80( m , 2H, 
H-2), 2.47(s, 1H), 1.94-1.72(m, 6H), 1.54(s, 3H, CH 3 -15), 1.53-1.25(m,- 9H), 0.84(d, 3H, 
/=7.3Hz, CH 3 -13), 0.87(d, 3H, 7=6. 6Hz, CH 3 -14). 

^ ^C-NMRCCDCls, 63MHz) 6135.5, 120.9, 72.0, 62.6, 42.6, 42.5, 39.7, 37.8, 37.6, 36.0, 
28.1, 27.0, 26.4, 26.2, 24.1, 20.1, 10.4. 
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<46> IR(neat) 3435C0H), 2921, 1647, 1622, 1386, 1124, 1088, 1016 cm"! MS(EI) m/z 
266([M+]), 248([M+]-H 2 0), 203([M+]-C 2 H 5 0). 



<47>(2) 12-(2 , -w.S.a.o 1 l€)^^>ol^o>B]lp)A]^ ^#(XV)^ 

<48> 12-(2'-^o1^a]o||1) c1 ^o 1 = S .oH)x I )a]^ ^#(XIV)(399mg, 1.503mmol)# 

CH 2 Cl 2 (20mLH HeHmi£^(TPP)(393mg, 1.503mmol)* ^7}is}5i 30 ^ 

0V<**\ 3**1 ^ *>-§- ^j. *±<>JL ^-o] j7 CBr 4 (498mg, 

1.503mmol)# ^7}^ rf^-, 3 0£- ^«L> ^-^H SL^M Jp., ^^(l 0m L)S 

SB- <«<>WHH(20mL x 3)S ^#*Kn ^^(20raL x 2)^ 

MgS0 4 5L ^^--ir aflT^jn. ^ ^7)S ^Al^l ^(^fl-g-pfl: 
^/^ll^Ml^l^S = 5/2)<L5L ^^H, 95%^ ^2. ^ i2-(2'-w^£o 1 l^)c] 
^H^o>^]p]a]^ to#(XV)(470mg)^ t^H^SS^. 
<49 > 1H-NMR(CDC1 3 , 250MHz) 65.14(s, 1H, H-5), 4.1(d, 1H, >7.5Hz, H-12), 3.57-3.52(t, 2H, J 
=7.5Hz), 2.3l(s, 1H), 1.94-1.71(m, 6H), 1.54(s, 3H, CH 3 -15), 1.53-1.25(m, 9H), 0.84(d, 
6H, /=5.0Hz, CH 3 -13,14). 

13 C-NMR(CDC1 3 , 63MHz) 6 135.5, 120.7, 69.8, 42.8, 42.4, 39.1, 38.9, 37.8, 36.0, 31.9, 
28.0, 27.0, 26.4, 26.1, 24.1, 20.1, 10.2. 

<51> IR(neat) 3427(0H), 2910, 1726, 1447, 1378, 1259 , 992 , 908 , 734 cm" 1 

<52 >MS(EI) m/z 328QM+]), 310([M+]-H 2 0), 249( [M+]-Br) . 



<50> 
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(3) ^ 



<54> 12 -( 2, -^^m)^^l^<=>H]^Al^o s v^ (xv)(250mg> ceeSmmol)^ #nfl^ 

^(Rose Bengal)*] itf-^ CH 3 CN/CH 2 C1 2 (1/1, 60mLH 7>tb *\~&, -*h£i*HH ^<I^(500W-*§ 
4AR> -23TC^Ai ^-A^cf. ti>-g-o] 3^3 ^-g-, til--* ^^-^o)] ^ 

NaHC0 3 -g-^(50mL)-i: 7}*>jl, ^1 lH Ej) 2 (20mL x 3)5 thg-, <?f^(20mL x 2)S 

MgS0 4 s »]7l^-ji ^ #«3-*HM -§-*fl» ^l7i*V^ ; 

CH 3 CN/CH 2 C1 2 (9/1, lOmLH -%rtfX\ ^t}. cf^- t -§.<*ncq - 40 °cs. Vfr^al aj-^^oi 

^^#^S6H]^(TFA)» 7>i£ thfr, -40°C<^1^ 12aR> ^o]- a^}^ JuL^a] ^ c}- . 

^#4) NH4CI -g-<^(10mL)# f^A^ljr, q^m^]Bfls(20mL x 3)5L 

#(30mL x 2)3f <*^(30mL x 2)5. Afl^ji MgS0 4 5L 1} 

*H, 40%^ %q JLz\]°) 12-(2 1 -wS£o 1 )^) t1 ^ db: e,l.B ) ln]Al ld (v)(99mg)» 

<55> [ a]l8 D = +96.3(c 0.1, CHCI3). 
<56> m .p. 94r. 

<57> 1H-NMR(CDC1 3 , 500MHz) 65.26(s, 1H, H-5), 4.33-4.27(m, 1H, H-12), 3.56-3.51(m, 2H, 
H-2'), 2.60-2.45(m, 2H), 2.30(ddd, 1H, >4.1, 3.8, 4.1Hz), 2.05-1.89(m, 4H), 
1.83-1.48(m, 4H), 1.39(s, 3H, CH 3 -15), 1.28-1.22(m, 2H), 0.94(d, 3H, >4.8Hz, CH 3 -13), 
0.87(d, 3H, >7.4Hz, CH 3 -14), 0.78(m, 1H). 
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^ 13C-NMR(CDC1 3 , 125MHz) 8103.4, 89.5, 81.2, 73.2, 52.4, 44.4, 37.7, 37.3, 35.8, 
33.7, 31.6, 30.3, 26.3, 25.0, 20.4, 13.1. 

IR(KBr) u,^ 2950, 1451, 1377, 1272, 1117, 1042, 1010, 880(0-0), 756 cm"! 
<60>MS(EI) m/z 376(M+2), 342([M+]-0 2 ). 



<61> ^ A H1 2: 12-(2'-^Hi^fl^)^^o>^plAlv i (VI)^ 
<62>(i) 12-(2 , -^1^5|-ofl^)c]^o>Bj)n]A] 1 a(XVI)^ 

<63> 12-(2'-«SMl^)r 1 ^o>Bl)p]Al^(v)(i28mg,0.352mmol)»DMF(5mL)^ -g-sfl^Jl ^#o> 
*]iEL(45. 7mg, 0.704ramol)« 7>tb t^g- f 5*\?} unlX)^. ^-§-6)1 -g- 

(SOmL)^ 7Mjl ^o }m o)^ i50aL x 2)JL rf#> <*^(40mL x 2)^ Afl^atf. ^ 

MgS0 4 S. ^T^l-Jl ^ ^7}g_ ^Al^l Jp^ ^e)^ ^(^fl-^fl: ?*^/ 

= 5 / 2 )^ 92%^ ^-irS ^ l2-(2'-^l-^oil^)c]^ 

6 Hl*H\l(XVI)(109mg),§- ^^>^u}. 

<64> [a]23 D = +64.2(c 0.47, CHC1 3 ). 

< 65 >1H-NMR (CDCI3, 250MHz) 65.28(s, 1H, H-5), 4.31-4.27(m, 1H, H-12), 3.56-3.53(m, 1H), 
3.44-3.38(m, 1H), 2.69-2.64(m, 1H), 2.31(ddd, 1H, J=4.1, 3.8, 4.1Hz), 2.03-1.75(m, 5H), 
1.67-1.60( m , 3H), 1.40(s, 3H, CH 3 -15), 1.33-1.27(m, 3H), 0.96(d, 3H, J=5.6Hz, CH 3 -13), 
0.87(d, 3H, J=7.5Hz, CH 3 -14), 0.82(m, 1H). 

13 C-NMR (CDCI3, 63MHz) 6103.5, 89.5, 81.3, 72.3, 52.5, 49.8, 44.5, 37.8, 36.9, 34.7, 
30.4, 29.5, 26.3, 25.1, 25.1, 20.4, 13.1. 



<66> 
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«> IR(neat) %ax 2927, 2875, 2095(N 3 ), 1733, 1454, 1377, 1277, 1098, 1011, 880(0-0), 756 



cm 1 



^MSCEI) m/z 337[M+], 305([M+]-0 2 ) • 
<69> (2) 3^#<q ^ . 

<™> 12K2'-^l-^o, ] ^)^^e>H ] p lAl y (XVI)(137 o.352mmol)# IHFUOmLH 
Al^lJi ^AlsQ £hg-, LAH(35.1mg, 0.925ramol)» ^7>^>Jl l^ ^o}- -73^0^ .57 

Ma ^, «««| ^r£» ^)JL 1AR> ^o> -ktc^H a*Al»t|-. «>-§- 

* ^^ 6 Hl^l o lH(50mL x 2)S ^#*>:n. <*^(40mL x 2)S ^*}53t}. Mg S0 4 ^ 

*)7]*}jl ^ ^7)5L ^, 100% *fll>-^H ^ 

*11*H, 78%^ ^-£sL *q 3^tl-12-(2'-oMii«|*)t|^-fc^PlAl^(vi)(85.4ii«)* ^ 

^ [a]23 D = +38 .7 (c o ! C HC1 3 ). 
<72> m.p. 103 °C. 

1H-NMR (CDCI3, 250MHz) 6 5.32(s, 1H, H-5), 4.29-4.21( m> 1H, H-12), 2.93-2.84(m, 3H), 
2.69-2.64(m, 1H), 2.32(ddd, 1H, J=4.0, 3.7, 4.0Hz), 2.05-1.82( m , 3H), 1.80-1.74(m, 2H), 
1.62-1.50(m, 2H), 1.40(s, 3H, CH 3 -15), 1.32-1.26(m, 4H), 0.96(d, 3H, J=5.7Hz, CH 3 -13), 
0.87(d, 3H, J=7.5Hz, CH 3 -14), 0.83(m, 1H). 

13 C-NMR (CDCI3, 63MHz) 6103.5, 89.4, 81.5, 74.2, 52.7, 44.7, 41.0, 37.8, 36.9, 34.8, 
33.2, 30.6, 26.5, 25.1, 25.0, 20.5, 13.4. 



<73> 



<74> 
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<7S> IR(KBr) 3365CNH), 2924, 2874, 1663, 1570, 1455, 1377, 1114, 1054, 1011, 944, 
877(0-0), 753 cm"* 

<76> HRMS(FAB) m/z 312.2175( [M+H] + , -€^1), 311.2097(C 17 H 2 9N0 4 ^ tfl^ TjRb*]). 
<77> (C 17 H 29 N0 4 ) C, H, N. 

<78>^aH 3: 12-(2'-^^^)c|^dfc:o]-^T 1 lA|vl o]^KlV ai )3 . 

<79> l2-(2 , -HS2.o i l^)r]^o>B|]T I lAlid(V)(45mg, 0.124mmol)# «fl«*(4ii.H 

31 10 ^ ^°fl>H S^-Al^l tj-g-, Na 2 S(4.8mg, 0.5eq)^g- ^ty] Jf. 7 }^t^. ^ t}^, 
««■ 7*m ^oj- ^ofl^ m^X\^)jl, ^*Mn°maOmL x 3)5. cf^- <g 

^(lOmL x 2)5 A|aWflth ^##^r MgS0 4 5 ^Tj^jL ^?-7)5 dp, 

^Z)?M €^(^7fl-§-pfl: ^>/o)l^oHlB)lo] H = 5/1)0.5 3*H*M, 76%^ ^jg. ^ JL<|J 
° J 12-(2 , -^^l^)^^dboH) C )Al 1d ol^ (I v ai )(58.7mg)l- ^M^t}. 

:80> [ a]25 D = + 5 8 .7 (c o.23, CHCI3). 

^IH-NMR (CDCI3, 250MHz) 6 5.29(s, 2H, H-5), 4.24-4.19(ra, 2H, H-12), 2.91-2.84(m, 2H), 
2.71-2. 70(m, 2H), 2.55-2.49(m, 2H), 2.33(ddd, 2H, J=3.1, 3.5, 4.0Hz), 2.03-1.78(m, 8H), 
1.67-1.55(m, 10H), 1.41(s, 6H, CH 3 -15), 1.36-1.26(m, 4H), 0.96(d, 6H, J=5.8Hz, CH 3 -13), 
0.88(d, 6H, J=7.4Hz, CH 3 -14), 0.83(m, 2H). 

82>1 3C-NMR (63MHz, CDC1 3 ) 5 103.6 , 89.2 , 81.4 , 76.8 , 75.5 , 52.7 , 44.8 , 37.7 , 36.9 , 34.8, 
30.5, 30.1, 26.5, 25.2, 25.0, 20.6, 13.5. 

B3> IR(neat) u max 2925, 2876, 1617, 1459, 1379, 1119, 1054, 1011, 887(0-0), 735 cm"! 
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<84> HRMS(FAB) m/z 645.3541([M+Na]+, 622. 3539 (Cs^OgS^ tfl«- 

<85> (C 34 H 5 40 8 S) C, H, S. 

<86>^H] 4 : 12-(2'-#^6f)^)^^o>^i 3 ]Alia °]1N)(IVa 2 )^ ^ . 

<87> 12-(2'-^] 1) ^^o H ]nlAli d o 1 ^ (IVai )( 28mg> 0 .041mmol)^ OfeC^raLH 
■M^a 10* -a*b(A| aifrAltl m-CPBA(15.7mg, 0.091m>l)# 7>^rf. 
^ d ^ 3AR> s^Al^l ^ £ ^ Na HC0 3 ^(3mL)# ^7> 

1**>>|^olS(lM, x 3)S. r^g- ^^(10mL x 2)JL ^t^rf. Mg S 0 4 

° ] - = 2/1)^ ^ ^1*}-^, 91% £\ ^S. &q jl^o) 12-(2'-#S^oj)^)^4^>^j)Til 
°l^l(IVa 2 )(24.6mg)^- ^^cf. 

^ t a]20 D = +8 4.2 ( c 0.44, CHC1 3 ). 

<89> m.p. 98 0 C. 

1H-NMR (CDCI3, 250 MHz) 65.30(s, 2H, H-5), 4.25-4.18(m, 2H, H-12), 3.53-3.4l(m, 2H, 
H-2), 3.05-2.935(m, 2H, H-2), 2.79-2.71(m, 2H), 2.36(ddd, 2H, J=3.2, 3.5, 4.1Hz), 
2.17-1.92(m, 6H), 1.88-1.78(m, 4H), 1.69-1.49(m, 8H), 1.39(s, 6H, CH 3 -15), 0.97(d, 6H, 
J=5.7Hz, CHs-13), 0.92(d, 6H, J=7.6Hz, CH 3 -14), 0.89(m, 2H). 

13 CNMR (CDCI3, 63MHz) 6134.1, 130.6, 130.1, 128.6, 103.6 , 89.4 , 81.4 , 74.1, 52.5, 
44.4, 36.8, 30.5, 26.4, 25.2, 22.4, 20.4, 13.2. 

IR(KBr) u max 2928, 2876, 1723, 1575, 1449, 1380, 1280, 1123, 1052, 880(0-0), 734 „-! 



<90> 



<91> 



<92> 
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HRMS(FAB) m/z 677.3335([M+Na]+, ^^1), 654. 3438 (C34H 64 OioS«1) tfl*> ^S\). 
> W (C34H64O10S) C, H, S. 

5: S,S'-[12-(2'-^^)^^-dfc:0>^|plAlTd3 ol^KiVbi)^ fl-jg. 

* S-^ K0H(12.36mg, 0.22mmol)» DMS0(2mLH %7}t;}jl iX\# s-<£ 57^^ 

^> l,3-HS«t|t|^(6.64/rf, 0.054mraol)3i)- 12-(2 , -a.5.2.^^)ti|^o>B)lr r iAlia(V)(41mg, 
0.112mmol)^r 7>^ ia]# ^oj)A^ iL^^cf. ^ C f r g. ) ^.o. 

^€^H]^l^H(30mL x 3)3. ^#*>JL <*^(20mL x 2)3 AJI^S!^. M gS0 4 3 

5/2H m 65%B\ ^vfra. ^ ^ojoi S.S'-t^^'-^^)^^^^^^] ^ 

^S.^- ol^( IVbl )(50 .7mg)» ^^>^cf. 
[a]24 D = +112. 3(c 0.4, CHCI3). 

1H-NMR (CDCI3, 250MHz) 65.29(s, 2H, H-5), 4.22-4. 17(m, 2H, H-12), 2.83-2.66(m, 10H), 
2.41-2. 29(m, 2H), 2.05-1.76(m, 10H), 1.66-1.53(m, 10H), 1.41(s, 6H, CH3-15), 
1.33-1. 26(m, 4H), 0.96(d, 6H, J=5.7Hz, CH 3 -13) 0.88(d, 3H, J=7.5Hz, CH 3 -14), 0.83(m, 
2H). 

13 C-NMR(CDC1 3 , 63MHz) 6 103.6, 89.3, 81.4, 75.3, 52.7, 44.7, 38.8, 37.8, 36.9, 34.8, 
32.2, 30.5, 30.2, 29.1, 26.5, 25.2, 25.0, 20.5, 13.4. 

IR(neat) 2928 , 2873, 1655, 1719, 1452, 1378, 1215, 1120, 1036 , 877(0-0), 755 cm"* 



41-22 




10 ^P 04511 #3 2004/1/29 

<101> HRMS.(FAB) m/z 719. 3701 ([M+Na] + , <g**|) 696.3730(C 37 H 60 0 8 S 2 *\) J<RJ*|): 
<102> €dfc ^ (c 37 H 6 o0 8 S 2 ) C, H, S. 



<104> 12-(2'-^^)€\^o}^xi]X\^ ol^ClVaj) 

S,S'-[12-(2'-ofl€)^^ H1 BlAl ld ]^^^^ -lWl(IVb 1 )(29mg,0.041 mmol)« 
A>-g-^>ji, m-CPBA* 31.1mg(0.18mmol) *]-8-*Hr ^ ^SJ-:*^, -gX|oj| 4 sq: ^ o g 

72%^ ^S. «^ M]ol S,S'-[12-(2'-oH^)c 1 ^H^Alv i] t^i*=SL# <>11N)(IVb 2 
)(22.6rag)« ^^>^4. 

<ios> [a]2 5 D = +i 10 .4(c 0.47, CHC1 3 ). 

<10 6>m.p. 138t:. 

< 107 >lH-NMR (CDCI3, 250MHz) 65.30(s, 2H, H-5), 4.25-4.21(m, 2H, H-12), 3.49-3.43(m, 2H), 

3.26(t, 2H, J=7.1Hz), 3.04-2. 92(m, 2H), 2.74-2.62(m, 2H), 2.49-2.43(m, 2H), 2.41-2.29(m, 
2H), 2.08-1.94(m, 8H), 1.89-1.75(m, 4H), 1.69-1.59(m, 8H), 1.39(s, 6H, CH 3 -15), 
1.34-1.27( m , 4H), 0.97(d, 6H, J=5.7Hz, CH 3 -13), 0.91(d, 6H, J=7.6Hz, CH 3 -14), 0.88(m, 



2H) 

<108> 



13 C-NMR(CDC1 3 , 63MHz) 8134.2, 130.6, 130.1, 128.4, 103.6, 89.5, 81.4, 74.1, 52.5, 
44.3, 37.7, 36.8, 34.7, 31.3, 30.5, 26.4, 25.2, 20.4, 13.5. 
<i°9> IR(KBr) u max 2926, 2875, 1720, 1584, 1495, 1387, 1310, 1130, 1052, 877(0-0), 756, 465 



cm 1 
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:110> HRMS(FAB) m/z 783. 3538 ([M+Na] + , ^*», 760. 3526 (C 37 H 6 oOi 2 S 2 °fl tfl« *&*|). 
ou> (CsyHeoOjzSz) C, H, S. 

cii2>^A]ofl 7 : 12-(2'-^l^€)^^-^H^A]vi ol^(ivc)^ 

=H3> WWjlW: Jung) m.; Freitas, A. C. C. ; McChesney, J. D.; ElSohly, H. N. , A 

Practical and General Synthesis of (+)-Carboxyalkyldeoxoartemisinins, Heterocycles. 
1994 , 39, 23-29]** ^ \2-J\^^ ofl ^ ^4^}^ p] X| ^ ( V I I ) (32mg , 0.086mmoD* 

CH 2 Cl 2 (3mLH -g-tHA]7lJl, H0Bt(38mg, 0.256mmol)^- EDC(47mg, 0.256mmol)^r %v\) 7} 
*r£t).. nfl cj-g-, a>-g- 30£ -M^H jewVa]?! 12-(2'-o>p];t<>flfJ)r^ 

^>Bflti]Alia(VI)(30nig, 0.096mmol)* ^7>*]-ji £)■/.] ^£dQ;q JH^Aj^cf. i£-g- 

««■ o)]^oHlBl]o]H(20mL x 3)JL <*^(10mL x 2)5. ^WB34- 

MgS0 4 S. ^T^JI ^ *fl-7]3. ^*\%) -gBl^ ^(^7fl-§-Bfl: «jAf/ofl^oHl 

«MH = 1/2)^] ^*fi*H, 81% 3 ^ 12-(2 , -o>Dlv c .o 1 l^)c]^. 4l c : ,>Elln) 

a] y o]^i( IVc )» ^^.53 q. 

<114> [a]23 D = +H1.3 (c 0 38> CHCI3). 

<115>1 H-NMR (CDCI3, 500MHz) 66.28(s, 1H, NH), 5.30(s, 1H, H-5), 5.29(s, 1H, H-5). 

4.33-4. 31(m, 1H, H-12), 4.06-4.04(m, 1H, H-12), 3.58-3.56(m, 1H, H-2). 3.28-3.26(m, 1H, 
H-2), 2.73-2.69(m, 1H), 2.65-2.62(m, 1H), 2.51-2.44(m, 1H), 2.35-2. 32(t, 2H, J=13.5Hz), 
2.24-2. 15(m, 1H), 2.04-1.98(m, 2H), 1.95-1. 89(m, 3H), 1.78-1.71(m, 4H), 1.66-1. 64(m, 
4H), 1.40( Sf 6H f CH3-I5), 1.37-1.24(m, 9H), 0.96(d, 3H, J=5.3Hz, CH 3 -13), 0.95(d, 3H, 
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J=5.7Hz, CH 3 -13), 0.88(d, 3H, J=7.5Hz, CH 3 -14), 0.86(d, 3H, J=7.5Hz, CH 3 -14), 0.84(m, 
2H). 



<116> 



!3C-NMR (CDCI3, 63MHz,) 8 173.8, 126.8, 126.1, 118.0, 111.2, 103.7, 103.5, 89.6, 89.0, 
81.5, 81.4, 76.4, 74.7, 52.8, 52.5, 44.8, 44.3, 37.8, 37.6, 36.8, 35.1, 34.8, 34,7, 
30.7, 30.5, 26.5, 26.4, 25.4, 25.1, 25.0, 20.5, 20.4, 13.7, 13.6. 
<H7> IR(neat) 3380(NH), 2941, 2877, 1653(0=0), 1545, 1446(C-N), 1379, 1097, 1051, 1013, 
915, 878(0-0), 733 cm"! 

<118> HRMS(FAB) m/z 634. 3995 ( [M+H]+, 633.3877(03^0^1 tfl^ 

<119> sg± ^(CggHsgNOg) C, H, N. 



8: 12-[2'-(N-^E|-^)-a,p-o> D l^]^^o^|p]Alvl ol^ (IVd )^ 
(1) ^-^-(N-tBOC-^^-y-^^lit^ ^ 
N-t BOC-L-l-^^^ a_v_ y - Tgpg ofl = ( 35mg ) o.llmmol)* CH 2 Cl 2 (5mLHl -§-*f)A]7U, 

H0Bt(52rag, 0.342mmol)£f EDC(63mg, 0.342mmol ^-7>^-^cf. zz.s} cf^g-, tfV-g- 30 

£ ^, 12-(2'-6H^m)^^o>EflPlA)v d( vi)(42mg, 0.135mmol)^ 

^-7}^JL 3A17J- ^o_V S^A^t).. tiV-g- ^f:* o 1 )^oH]B J ]ol H (20 m L x 3)S ^# 

<*^(10mL x 2)5. MgS0 4 S ^7^^ ^ ^7]S ^a] 

^ ^, ^^^M ^(#7fl-§-*l): ^A>/ofl^oHlEflolH = i/ 2 )4| <>}*fl ^*H*H, 84%^ ^#5L 
■r-^ -2.^ ^-^'-(N-tBOC-^Hf^-y-^^^^Efls^Q-o].^^]^^^^^^ (VHI) 
(71.5mg)# ^^4. 
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* [a] 25 D = +73.6 (c 0.47, CHCI3). 

" 1H-NMR (CDCI3, 250MHz) 67.36(s, 5H, aromatic H), 7.02(br, 1H, NH), 5.33(s, 1H, H-5), 
5.11(s, 2H, benzyl), 4.40-4.39(m, 1H, H-12), 4.29-4.27(m, 1H), 4. 15-4. 13(m, 1H), 
3.58-3.56(m, 1H, H-2), 3.28-3.24(m, 1H, H-2), 2.61-2.43(m, 3H), 2.36-2. 14(ra, 3H), 
2.12-1.98(ra, 4H), 1.91-1.65(m, 4H), 1.44(s, 9H, £-B0C), 1.42(s, 3H, CH 3 -15), 
1.35-1.26(m, 3H), 0.96(d, 3H, J=5.6Hz, CH 3 -13), 0.85(d, 3H, J=7.6Hz, CH 3 -14), 0.82(m, 
1H). 

13 C-NMR (CDCI3, 63MHz) 6173.2, 171.5, 155.2, 136.1, 128.8, 128.8, 128.5, 128.5, 128.4, 
128.4, 103.8, 89.9, 81.3, 74.4, 66.6, 61.2, 53.1, 52.3, 44.0, 39.4, 37.7, 36.7, 34.6, 
30.8, 28.6, 28.5, 28.5, 26.2, 25.1, 25.0, 20.4, 12.6. 

IR(neat) 3364(NH), 2932 , 2876, 1736(C=0), 1663(C=0), 1538, 1453, 1393, 1249, 1163, 
1051, 880(0-0), 702, 610 cm" 1 

HRMS(FAB) m/z 631.3507([M+H]+, ^*1), 630. 3516 (C 3 4H 5 oN 2 0 9 <H) tfltb 3)<#*1). 

(2) 12-[2'-(N-tB0C-#^-E]-^]A>)-a-o]-Pl^]^^o>B)|TilAlvi(IX)^ ^ . 
12-[2'-(N-tB(X>#^^-y-tffl;iofl^^ 
0.057mmol)-i- THF/H 2 0(1/1, 5mL)oi) -g-sfl^lji in LiOH(lmL)^ ^-7}^ 2*1 # 

(20raL x 3)3. <*^(10mL x 2)3. ^S}^. MgS0 4 S -Ht* *\)t]*}jl & 

^ ^7)3. ^Al^l ^, ^(^fl-g-nfl: «!^-/ofl^oHl^]olE = 1/2) 6j) o} n ^ 
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*H, 87%^ ^#j=L J=la_b j^o] 12-[2 ' -(N-tBOC-#^-H}^AV)- a -oj-n] t= ] q A] ^ 
(IX)(26.8mg)# ^*>^tf. 
<130> [a]25 D = +66.4 (c 0.34, CHC1 3 ). 

<131> lH- NMR(CDC1 3 , 250MHz) 65.60(d, 1H, J=7.9Hz, NH), 5.33(s, 1H, H-5), 4.34-4.32(m, 1H, 
H-12), 4.20-4. 15(m, 1H), 3.49-3. 47(m, 1H, H-2), 3.33-3. 31(m, 1H, H-2), 2. 66-2. 58 (m, 1H), 
2.48-2.40(m, 2H), 2.30(ddd, 1H, J=2.2, 1.9, 3.7Hz), 2. 03-1. 73 (m, 5H), 1.67-1.61(m, 6H), 
1.41(8. 9H, M50C), 1.38(s f 3H, CH 3 -15), 1.33-1. 21(m, 3H), 0.95(d, 3H, J=5.1Hz, CH 3 -13), 
0.84(d, 3H, J=7.4Hz, CH 3 -14), 0.81(m, 1H). 

<132> ^C-mSR ((CDCI3, 63MHz,) 6 176.6, 172.2, 103.7 , 89.7 , 81.4, 76.9 , 74.7 , 53.4 , 52.5, 
44.3, 39.1, 37.8, 36.8, 34.7, 30.7, 30.6, 29.8, 28.7, 28.7, 28.7, 28.7, 26.2, 25.2, 
25.0, 20.5, 13.0. 

<133> IR(neat) 3352(C0 2 H and NH), 2933 , 2879, 1714(C=0), 1657(C=0), 1533, 1459, 1379, 

1275, 1170, 1053, 914, 882(0-0), 733 cm" 1 
<134> LCMS(ESI ) ra/z 540( [M+] ) . 

<!35> (3) ^-^•-(N-tBOC-^Ei-Bi^a^-^Dl^J^^oj.EflnjAlia o]^fl( X )o} 
<136> 12-[2'-(N-tB0C-#^Ef^A> ) _ Q _o >t ,) JB3 ^^^]p]AlYl(IX)(21 m g, 0.039mmol)# 
CH 2 Cl 2 (2niL)^ H0Bt(22mg, 0.119ramol)^ EDC(29mg, 0.119mmol)* &#\) 

^7}*}%^. rf-g-, 30-gr 12-(2'-4n|^im) 

rq^6]-EllP)A]vi(VI)(18mg, 0.058mmol)^§: ^-7H>J1 3X\# -^o> ^-g-ofl^ jutO-Aj^r}. vyo. 
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£W* <M*M*ols(2M, x 3)3. ^^(lOmL x 2)JL ^^t*. 

MgS0 4 ^ »)7l^jl ^#7]4M ^a)^1 Jpi, €^(^7H-g-nfl: Sj^r/ofl^o} 

1**lH = 1/2)41 ^«H, 51«4) ^§-jL ^ ^o] 12-[2'-(N-tB0C-#^nj)- a , 

<137> [a] 25 D = +114. 6(c 0A6) CHC1 3 ). 

<138> ljj-NMR (CDCI3, 250MHz) 66.71(s. 1H, NH), 5.87(s, 1H, NH), 5.34(s, 1H, H-5), 5.33(s, 1H, 
H-5), 4.34-4.31(m, 2H, H-12), 4.13-4. 10(m, 1H), 3.53-3.48(m, 2H), 3.25-3.23(m, 2H), 
2.62-2. 60( ra , 2H), 2.39-2.29(m, 6H), 2.05-1. 88(m, 8H), 1.86-1.62( m , 12H), 1.43(s, 9H, t 
-B0C), 1.39(s, 6H, CH 3 -15), 1.28-1.25(m, 5H), 0.96(d, 6H, J=5.3Hz, CH 3 -13), 0.86(d, 6H, 
J=7.5Hz, CH 3 -14), 0.83(m, 2H). 

< 139 >13 C -NMR (CDCI3, 63MHz,) 6173.3, 173.2, 171.5, 171.4, 103.5, 103.4, 89.8, 89.6, 81.4, 
81.4, 76.9, 74.3, 52.5, 52.5, 44.4, 44.3, 39.3, 37.8, 36.8, 34.7, 30.8, 28.9, 28.7, 
26.4, 25.2, 25.1, 20.5, 14.5, 13.0, 12.8. 

<"0> IR(neat) u max 3379(NH), 2877, 1713(C=0), 1656(C=0), 1545, 1451, 1379, 1268, 1030, 917, 
880(0-0), 732 cm-1 

<141>LCMS(ESI) m/z 834([M+H]). 



<142> (4) K ^ sj-^-#<>} ^ . 

<143> 12-[2'-(N-tB0C-^^)- a ,p-o H ^ ]c1 ^o H ln 1 Al ld o 1W(X ) (28 mg , 0.036mmol)^ 2 
^ CH 2 Cl 2 (2mLH -g-^Al^lJl, Ot^H 30^ T FA(4.92mg, i.2eq)» %m ^H^t}. 
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f>}5L <^(10mL x 2)5 ^S^t}. MgS0 4 5 ^7l^>JL ^-7l5. 

?1 ^, -^^M ^(^-^fl: ^^ll^Hl^ol^ = 1/2)^ o^^fl 3*I|*H, 72%sq 
^ -S-^S! 12-[2 , -(N-^E|-^)-a,p-oH = ]q^.^VBllolAli c i ol^avdXlQmg)^ <^ 
S}^. °m^l(IVd)^ ^Hl^Alid^ ^-g-Ajo] 5«B(5.21 mg/ml) n| fejfrtj.. 
[a]25 D = +120.8 (c 0.48, CHC1 3 ). 

iH-NMR (CDCI3, 250fflz) 86.83(s, 1H, NH), 5.74(s, 1H, NH), 5.34(s, 1H, h-5), 5.31(s, 1H, 
H-5), 4.35-4.33(m, 2H, H-12), 4.15-4.12(m, 1H), 3.53-3.49(m, 2H), 3.27-3.24(m, 2H), 
2.64-2.62(m, 2H), 2.32-2.30(m, 2H), 2.15-1.58(m, 12H), 1.53-1.41(m, 10H), 1.39(s, 6H, 
CH3-15), 1.34-1.28(m, 6H), 0.97(d, 6H, J=5.3Hz, CH 3 -14), 0.86(d, 6H, J=7.5Hz, CH 3 -14), 
0.82(m, 2H). 

!3C-NMR (63MHz, CDCI3) 6173.4, 173.3, 171.5, 171.3, 103.6, 103.4, 89.8, 89.7, 84.4, 

84.3, 76.9, 74.3, 52.6, 52.4, 44.5, 44.3, 39.3, 37.9, 36.7, 34.6, 30.9, 30.8, 28.7, 

26.4, 25.2, 25.1, 20.5, 20.4, 14.5, 13.3, 12.7. 

IR(neat) u max 3367(NH), 3098 (NH), 2956, 2868, 1689(C=0), 1558, 1446, 1380, 1209, 1137, 
998, 887(0-0), 847, 757, 729 era" 1 

HRMS(FAB) m/z 734.4592([M+H] + , ^*]), 733.4513(C 3 9H 6 3N 3 0 l0 *\] ^ 31*1*1). 
€^^(C 39 H 6 3N30 10 ) C, H, N. 



<150> €*H1 9: ^^01-1511*1*1 id ^^ll(IVe)5l ^ . 
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<151> 



(1) N-[12-(p-c1^o>^]tilAlia) = S.^^^3-L-^E|-^ i^]lH^]s(XI)^ 
<152> 12-^4^^I^^^^ 1 nlA] ld (vil)(32mg, 0.256mmol)^ flaE* CH 2 Cl 2 (3mLHl 

-§-«flA] 7 ]Ji, H0Bt(38mg, 0.256mmol EDC(47mg, 0.256ramol)^r ^-7>«f^4. ZL^ «]--§- 
WM- 30£ SL^li, l-it^-A ^^^^(ge^, 0.171mmol)» * 

7>«r 3Al^ ^o> ^oj)^ <*«<W*°l£(2QtoL x 3)5 ^# 

*Ka <^(10mL x 2)5. 4} 3 ^534. MgS0 4 S ^)7]^3L ^7)S. 

«(«:*-M: *^«*MM<>lS = l/2)ofl £)«B 84%^ ^3. ^ 

*j <L<£V N-C^-Cp-^^oHlBlAlvi)^^^^]^.^^ t}«4|i*S(XI) (37 ^ 

<153> [ a ]25 D = +44 5 (c 0.47, CHC1 3 ). 

< 154 >1H-NMR (CDCI3, 250MHz,) S6.31(d, 1H, J=7.5Hz, to), 5.29(s, 1H, H-5), 4.63-4.56( m , 1H), 
4.23-4.08(m, 5H), 2.75-2.71(m, 1H), 2.50-2. 18(m, 7H), 2.04-1. 65(m, 9H), 1.40(s, 3H, 
CH 3 -15), 1.31(8. 3H), 1.28(8. 3H), 1.22-1. 15(m, 2H), 0.96(d, 3H, J=5.8Hz, CH 3 -13), 
0.88(d, 3H, J=7.5Hz, CH 3 -14), 0.85(m, 1H). 

13C-NMR (CDC1 3( 63MHz) 6173.2, 172.3, 103.7, 89.1, 81.5, 76.8, 76.3, 61.9, 61.0, 52.7, 
52.0, 44.8, 37.7, 36.8, 34.8, 34.8, 31.2, 30.7, 30.5, 27.8, 26.4, 25.2, 25.0, 20.5, 
14.5, 13.5. 

<*6> IR(neat) u max 3370CNH), 2939 , 2878, 1737(0=0), 1669(00), 1533, 1446, 1372, 1054, 1012, 
880(0-0), 742 cm-1 



<155> 
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<157> MS(FAB) m/z 526.5([M+H]+). 
<158> ^^^^(C 27 H43N0 9 ) C, H, N. 



<159> ( 2 ) N-[12-(p-^^°>^^^l\l)=S.5q^]-L-^Bf^ ol-JKxiI)^ ^9. 

<ieo> N-[12-(p-^^o>^)plAlvi)=^^^]-L-#^E).^ ^^m^^l^(XI)(2mg, 0.08mmol)» 

THF/H 2 0(1/1, 5mLHl -g-fsf) a] 7] jl , IN LiOH(lmL)^: -?-7>tb *=h§- 2*]# M*Ya}%. 

4. =L& ^#<*1) IN HCl(lmL)* 7>%!; c^g-, «H«<>H^o1e(20ibL x 3)S ^fr^ 

-2 ^UOmL x 2)5. ^^i}. MgS0 4 S *^g-# ^7^^-31 ^ ^-ff-713. 

^^7M €^(^7fl^-nfl: ^AV/^^o>^Bflo]H = i/2)o)] o}*|] ^»1^H, 82%^ -f- 

- N- [ 12- ( p -t^ ^^o> E fl p] a) ^ ) = iiL3*| £ o] ] - L - # - b^hi o]a Kxii)(30 8mg) ^ 

4. 

<i6i> [ a ]26 D = +76 8 (c o 22, CHC1 3 ). 
<i62>m.p. 106TC. 

<163> lH-NMR (CDCI3, 250MHz) 68.96(br, 2H, C0 2 H), 7.08(d, 1H, J=6.5Hz, NH), 5.34(s, 1H, H-5), 
4.62-4.60(m, 1H), 4. 12-4. 04 (ra, 1H, H-12), 2.72-2.70(m, 1H), 2.48-2.26(m, 6H) , 
2.08-1.98(m, 3H), 1.82-1.78(m, 3H), 1.71-1. 42(m, 4H), 1.41(s, 3H, CH 3 -15), 1. 27-1. 21 (m, 
2H), 0.95(d, 3H, J=5.3Hz, CH 3 -13), 0.87(d, 3H, J=7.2Hz, CH 3 -14), 0.84(m, 1H). 

<164> 13c-NMR (CDCI3, 63MHz) 6177.3, 176.6, 175.1,174.7, 104.3 , 89.0 , 81.5 , 76.9 , 52.8 , 52.1, 
44.9, 37.6 36.8, 34.8, 34.5, 30.4, 27.1, 26.2, 25.1, 24.9, 21.0, 20.6, 13.7. 
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lg 5> IR(KBr) u max 3346(C0 2 H), 2942, 2877, 1728(C=0), 1631(C=0), 1539, 1453, 1381, 1202, 1051, 
912, 880(0-0), 732 cm"! 

:166> LCMS(ESI) m/z 492 ([M+Na] + ). 
:167> (C23H35NO9) C, H, N. 



; 168> (3) s.^ s}-^-#<2} ^ . 

:i69> N-[12-(p-^4^o>^p)Alv i )= S . 5 q^^]- L - # ^^olA}.(xil)(22mg, 0.047mmol)^r 

CH 2 Cl 2 (2mLH] -g-SflAl^lJL, H0Bt(27mg, 0.141mraol )^ EDC(31mg, 0.141nraiol)» ^H-^tJ- . n 
^ 4*. £^€~g: 30£- ^ofl^ JUtiVA]^ 12-(2'-6M^1^)^4^c1-b(|p1a] 

\d(VI)(29mg, 0.093mmol)l- $7>«Kil 19A]:& -g^o^ hlw}X|^c}-. oV-g- JLig- 

^l€<=»HlBl)o]H(30niL x 3)5L ^#*>5I <§^(20mL x 2)3. ^W}^. MgS0 4 5L 

1/2)4) *cM]*H, 74%*) ^-£2. ja^o] #^l(IVe)(73.3mg)^- 

<170> [ a]2 4 D = +102t7 (c 0 41t CHCI3). 
<17 i>m.p. 138 "C. 

<172>1 H-NMR (CDCI3, 250MHz) 8 7.13-7.04(m, 2H, NH), 6.83-6. 81(m, 1H, NH), 5.32(s, 2H, H-5), 
5.29(s, 1H. H-5), 4.39-4.34(m, 3H, H-12), 4.29-4.26(m, 1H), 3.55-3.48(m, 2H), 
3.32-3.27(m, 2H), 2.65-2.63(m, 3H), 2.36-2.31(m, 7H), 2.17-1.93(m, 11H), 1.91-1.51(m, 
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17H), 1.39(s, 9H, CH 3 -15), 1.33-1.21( m , 7H) , 0.95(d, 9H, J=5.4Hz, CH 3 -13), 0.88-0.83(m, 
9H, CH 3 -14), 0.82(m, 3H). 

<173>1 3C-NMR (CDCI3, 63MHz) 6 174.4, 174.3, 173.2, 173.1, 103.5, 103.4 , 89.9 , 89.8 , 81.5, 
81.4, 76.8, 53.2, 53.1, 52.8, 52.6, 52.4, 37.7, 36.8, 34.7, 31.3, 30.8, 30.7, 30.0, 
29.1, 26.4, 26.4, 25.1, 20.5, 20.4, 13.2, 13.1. 

<174> IR(KBr) 3308(NH), 2933, 2875, 1667(C=0), 1535, 1465, 1377, 1102, 1061, 1014 , 938, 
874(0-0), 751 cm-1 

<175> HRMS(FAB) m/z 1056. 6392 ([M+H]+, ^*]), 1055.6294(C5 7 H 8 9N 3 0 15 *\] « 3|#*1). 
<176> ^^^(C 57 H 89 N 3 0i5) C, H, N. 

<177>^aH 10 : 12-(4 ' -of^l i^-^-m ) i=1 ^-db<>>^l ^1 ^1 \d ( VI ' ) 

<178> (1) 12-(4'-oM^^-^)c)^.4lO>EflDlAlia^ ^ 

<179> 12-(2 1 -ti S . 2 .^^)t^4 ;ild >B i ]plA]ia tflAlofl 12-(4*-tiSS.^-m)^^-^HlnlA] 1 d(137.9mg ) 
0.352mmol)-i- A]~g-*}^ 3}^ ^fl^^Jl^, ^aH] 2 $\ (1)4 wj-^6j| o}^ 92%^ 

12-(4'-<=>H^^-^)^^oH)D]Al 1 d(ii6.9irig)* ^^>^cf. 
<iso> [ Q ]24 D= +71 3 (c Q1> cHdg), 

<181> lH-NMR (CDCI3, 250MHz) 65.29(s, 1H, H-5), 4.19-4.12(m, 1H, H-12), 3.26(t, 2H, J=6.6Hz, 
H-4), 2.64-2.62(m, 1H), 2.31(ddd, 1H, J=4.1, 3.8, 4.1Hz), 2.04-1.89(m, 2H), 1.68-1.65(m, 
2H), 1.63-1.58(m, 7H), 1.40(s, 3H, CH 3 -15), 1.34-1.22(m, 4H), 0.96(d, 3H, J=5.7Hz, CH 3 
-13), 0.86(d, 3H, J=7.5Hz), 0.82(m, 1H). 
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:182>13 C-NMR (CDCI3, 63MHz), 6 103.4 , 89.4 , 81.4 , 75.3 , 52.6 , 51.7 , 44.6 , 37.7 , 36.9 , 34.7, 
30.6 ,29.3,29.0, 26.4, 25.2, 25.0, 25.0, 20.5, 13.2. 

:183> IR(neat) 2927, 2876, 2095(N 3 ), 1597, 1454, 1379, 1255, 1097, 1012 , 946 , 881(0-0), 
643 cm -1 

:184> MS(FAB) 366.4([M+H]+). 



; 185> (2) ^ . 

:186> 12-(2'-^lJB5h^m)^^-^HlP)AlTa tflA]ofl ^^'-^H^sl-^)^^^!^^^ 

(128. 8mg, 0.352mmol)^r a>-§--§>^ ^ ^)s>]^}j L ^ > ^X\d\] 2 <*| (2)^4 ^-^^ ^Sf) 79 

JL*\)°1 12-( 4 ' ^ ID ^^HH a] ^ ( V I ' ) ( 94 . 3mg) * ^^cf. 
<187> [ a ]25 D = -1-49.4 ( c o.l, CHCI3). 
<188> m.p. 105 "C. 

<189>1 H -nmr (CDCI3, 250MHz) 65.29(s, 1H, H-5), 4.16-4.09(m, 1H, H-12), 2.71-2.66(m, 3H), 
2.32(ddd, 1H, J=4.1, 3.8, 4.1Hz), 2.08-2.04(m, 2H), 1.87-1.72(m, 3H), 1.66-1.53(m, 4H), 
1.51-1.45(m, 4H), 1.41(s, 3H, CH 3 -15), 1.36-1.24(m, 4H), 0.96(d, 3H, J=4.3Hz), 0.86(d, 
3H, J=7.5Hz), 0.83(m, 1H). 

<190>13 C-NMR (CDCI3, 63MHz), 6 103.5, 89.4, 81.5, 76.0, 52.6, 51.8, 44.8, 38.4, 36.9, 34.8, 

31.2 ,29.4, 29.0, 26.5, 25.3, 25.2, 25.1, 20.5, 13.3. 
<191> IR(KBr) u max 3378(NH), 2925, 1591, 1454, 1379, 1117, 1038, 1005, 887(0-0), 748 cm" 1 
<192> HRMS(FAB) m/z 340.2402([M+H]+, ^#*1), 339 . 2410(Ci9H 33 N04°i| tfl^- ?fl-*>*]). 
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193> ^^( Cl9 H 33 N0 4 ) C H, N. 

:i94>^a]6}] 11: 12-(4 , -^li^^)c1^o]-e)lDlA]ia ol^KiVc')^ 

195> 12-(2 , -^H^o 1 ]^)^^o>Eflt 1 ]Alid tflAio]] 12-(4 , -oMic^-^)^^c>B))T 3 ]Alvj(28mg l 
0.096mmol)-§- *H^Kn.^, ^a]6)] 7^ -^^^ ig-igofl cqsfl 81%^) ^r#S. 

^ iL^*! 12-(4'-o>nlir:^)^^o>EilTi]Alv i °] M ( IVc 1 ) (46mg)* ^=-*}S^. 

:196> [ a ]23 D = +104 .2 ( C 0.23, CHCI3). 

:197>1 H-NMR (CDCI3, 250MHz) 85.68(s, 1H, NH), 5.28(s, 2H, H-5), 4.13-4.03(m, 2H, H-12), 
3.25-3.21(m, 2H, H-4), 2.72-2.65(m, 2H), 2.39-2.21(m, 4H), 2.11-1.67(m, 9H), 
1.61-1. 46(m, 10H), 1.40(s, 6H, CH 3 -15), 1.36-1. 22(m, 7H), 0.96(d, 6H, J=4.6Hz, CH 3 -13), 
0.89(d. 3H, J=7.4Hz, CH3-I4), 0.86(d, 3H, J=7.4Hz, CH 3 -14), 0.83(m, 2H). 

cl98> 13 C-NMR (CDCI3, 63MHz) 6173.3, 126.5, 126.3, 118.2, 112.5, 103.7, 103.6, 89.4, 89.1, 
81.5, 76.9, 76.4,, 75.9, 52.8, 52.5, 44.8, 44.3, 37.8, 37.0, 36.4, 36.1, 35.2, 35.1, 
34.8, 34.3, 30.6, 30.6, 26.6, 26.4, 25.2, 25.1, 25.1, 25.1, 20.6, 20.5, 13.7, 13.6. 

<199> IR(neat) u max 3388(NH), 2936 , 2875, 1650(00), 1539, 1452(C-N), 1379, 1216, 1097, 1051, 
1005, 873(0-0), 753 cm" 1 

<200> HRMS(FAB) m/z 662.4173([M+H]+, ^*]), 661.4190(C 37 H59N0 9 ^ tfl^ 7fl#*l). 
<20i> (C37H59NO9) C, H, N. 

<202> £X\d\) 12: ^-oj. ^ 
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* t\^o W x\^ o)^) g WW W Carmichel ^ 43. t^m^ 

*flJM-## 441 ^^cf[#JL^: Carmichel, J.; DeGraff, W. G. ; Gazdar, A. 

F.; Minna J D; Mitchell J B. , Evaluation of a Tetrazolium-based Semi automated 
Colorimetric Assay: Assessment of Chemosensitivity testing, Cancer Res., 1987, 47, 
936-42] . 

£r^q A>^ oj-^^o)] tfltb A]^^-tfl * >7 ) j£ ^ 



<205> x] 



^l^^vfl ^)S^(IC 50 (gg/mL)) 







EL4 


Bewo 


HT-29 


PANC-1 


SK0V3 


MCF7 


A549 


5|-l|-#(IVai) 


0.40 


0.23 


14.20 


0.24 






0.017 




W#(IVa 2) 


5.60 


0.54 


1.04 


I 0.38 






0.025 




2PB-#(IVb) 


8.40 


10.00 


8.50 


0.38 






5.6 




sh^M-(IVc) 


10.40 


6.29 


7.50 


0.69 




12.6 


0.005 




spB-^HIVc') 


>20 


>20 


>20 


20.20 






>20 






15.60 


16.50 


>20 


6.50 






15.3 






0.12 


1.07 


18.30 


0.09 


2.69 


11.2 


0.017 


2.45 


«|-£.e)6(-n|.o|Al 

^|£P|-0|A| 


0.39 
1.50 


0.67 
3.94 


6.24 
0.85 


0.10 
0.02 






0.12 






2.27 


1.34 


7.39 


0.01 


5.76 


12.30 


0.93 
0.0001 ) 


1.85 



<206>p 388: o.^ -g-froMJS. m^-y- *\}3L 

<207> £L4: jqs. 

<208> Bewo: &3.<£ ^ 

<209> ht-29: ^z\^ ^flS 

<2io> PANC-l: a>^- ^j^-o]- Afli 

<2H> SK0V3V Af^- i£^<£ ^]jt 
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<212> MCF7: $-rfr<& Afl^ 

<2i3> A549: A>^- j^]oj- Aflx 



# *flX(P388H] tfi-Sfi o>=^ d > w >ol^6|| ^^-gj-fe. tg-<£ i+Bjofl 530.13, p1^>o-)a1^ 

4*fl ol-S- «4 o] o^^cf. 3=^., 4J-^ (IVe )fe P388^1 tflSfi o>=^d>nH4!J±tI- 

WS^* M-Ej-ifljL, oV-sJo^olAlo,] t^fl 6 tifl ol^- 3^ %A< ^ uf^ojt}- 

. ^aj|(iv e )fe a>^- ^oj. ^)i(HT-29)ofl tflsfl o>;eie1 <>>*}.©] a] o{| 

*V ^al, A>^- fl^o}- Afl3£(PANC-l)<m Jitf ^tifl c]Aj- ^g. ^oj- 

n]H ol^dvc). ^*M^ o)^( IVai ), ol^(ivaa) ^ #M(IVe)fe a}b>- 

4^(MCF7)ofl rfl^e ^ ^vflSaq-. ol^dvc)^ ^o^^. 

Jit). 24wfl o]# ^ q-Ej-iflji, nl^olAlofl H ]«j) 200Hfl #^ 

(IVe)fe nl£p>o]^3q. al^tb q-^xfl^cf. 
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^ ^ q-Bf^^ ^ ojo^cf. o^ej, o]^^ *j.oj. ^ 7fl ^ q^o>3| 

(IVa 2 ), ^ (IVc)^)- ^1 ^7)- ^>q-^ ofn]^ §]-u)-<q tg^ ^ o.^ ^ 7 fl5] ^^^l7l# 7> 
^7\, ^#(IVb 2 ), UVc'), g (IVd)S)- ^7l7V ^7fl^ ^]l^)7l Jit* £ 3 

7)) ^ 
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[^*ch 1] 
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2] 



I^t 1 * 3] 

2^-«1| &<>H, ^1^- <£-§-°] H^-3-(3-4^1 6 Mi^^)WolB]H ^ 10-^-61 = 
^IfeH^^CEDC/HOBt)^ ^*fl«HH isKr ^ . 

MIt 1 *' 4] 

•S>7] sHH^ t^^-4,o>E]lp]A]-ui -frA>*l): 




o 



o 
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#71 <*Ha-}, 

R^r Br £E^ NH 2 ^14. 



I^^eh 5] 

<g M ^ ^ #5im ^ ^ *H^U, CBr 4 /PPh 3 

S. tiV-g-Al^l rf-g-, 0>x]-7] 




[^T 1 * 6] 
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